Measuring herpes simplex virus thymidine kinase reporter gene expression in vitro.
The herpes simplex 1 virus thymidine kinase (HSV1-tk) positron emission tomography (PET) reporter gene (PRG) or its mutant HSV1-sr39tk are used to investigate intracellular molecular events in cultured cells and for imaging intracellular molecular events and cell trafficking in living subjects. Two in vitro methods are available to assay gene expression of HSV1-tk or HSV1-sr39tk in cells or tissues. One method determines the level of HSV1-TK or HSV1-sr39TK enzyme activity in cell or tissue lysates by measuring the amount of the radiolabeled substrates that have been phosphorylated by these enzymes in a fixed amount of cell lysate protein after a fixed incubation time. The other method, called the 'cell-uptake assay', takes into account the natural uptake and efflux characteristics of the radiolabeled substrate by specific cells, in addition to the level of HSV1-TK or HSV1-sr39TK activity. Both of these assays can be used to validate molecular models in cultured cells, prior to studying them in living research subjects. Each of these assays can be completed in one day.